Introduction to AGWA2
The Automated Geospatial Watershed Assessment Tool

Land cover change and hydrologic response

Introduction | In this exercise you will investigate the manner in which land cover changes
over a 5 year period have affected runoff processes in/around Denver, CO.
Goal To familiarize yourself with AGWA2 and the various uses and limitations of
hydrologic modeling for landscape assessment.

Assignment | Run the SWAT model on a HUC10 watershed in the Middle South Platte-Cherry
Creek HUCS8 and the KINEROS model on a HUC12 using 2001 and 2006 NLCD
land cover.

A Short Introduction to Hydrologic Modeling for Watershed Assessment

The basic tenet of watershed management is that direct and powerful linkages exist among spatially
distributed watershed properties and watershed processes. Stream water quality changes, especially
due to erosion and sediment discharge, have been directly linked to land uses within a watershed. For
example, erosion susceptibility increases when agriculture is practiced on relatively steep slopes, while
severe alterations in vegetation cover can produce up to 90% more runoff than in watersheds unaltered
by human practices.

The three primary watershed properties governing hydrologic variability in the form of rainfall-runoff
response and erosion are soils, land cover, and topography. While topographic characteristics can be
modified on a small scale (such as with the implementation of contour tillage or terracing in agricultural
fields), variation in watershed-scale hydrologic response through time is primarily due to changes in the
type and distribution of land cover.

Watershed modeling techniques are useful tools for investigating interactions among the various
watershed components and hydrologic response (defined here as rainfall-runoff and erosion
relationships). Physically-based models, such as the KINEmatic Runoff and EROSion model (KINERQOS) are
designed to simulate the physical processes governing runoff and erosion (and subsequent sediment
yield) on a watershed. Lumped parameter models such as the Soil & Water Assessment Tool (SWAT) are
useful strategic models for investigating long-term watershed response. These models can be useful for
understanding and interpreting the various interactions among spatial characteristics insofar as the
models are adequately representing those processes.

The percentage and location of natural land cover influences the amount of energy that is available to
move water and materials. Forested watersheds dissipate energy associated with rainfall, whereas
watersheds with bare ground and anthropogenic cover are less able to do so. The percentage of the
watershed surface that is impermeable, due to urban and road surfaces, influences the volume of water
that runs off and increases the amount of sediment that can be moved. Watersheds with highly
erodible soils tend to have greater potential for soil loss and sediment delivery to streams than
watersheds with non-erodible soils. Moreover, intense precipitation events may exceed the energy
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threshold and move large amounts of sediments across a degraded watershed (Junk et al., 1989; Sparks,
1995). It is during these events that human-induced landscape changes may manifest their greatest
negative impact.
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Figure 1. Location Map of the study area, near Denver, Colorado.

This exercise examines the effects of land cover change on the hydrology of a particular watershed near
Denver, Colorado. The results disclose immediate changes to the hydrologic regime that are
attributable to development and land cover change.

Getting Started

Start ArcMap with a new empty map. Save the empty map document as tutorial_SouthPlatte in the
C:\AGWA2\mxds directory. If the AGWA2 Toolbar is not visible, turn it on by selecting the AGWA2
Toolbar from Customize -> Toolbars on the ArcMap Main Menu bar. Once the map document is opened
and saved, set the HOME and TEMP directories by selecting the AGWA2 Preferences menu item from
AGWA2 Tools -> Other Options on the AGWAZ2 Toolbar.
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e HOME: C:\AGWA2\
e TEMP: C:\AGWA2\temp\

GIS Data

Add the GIS data to the map by clicking on the Add Data button ¥ below the menu bar at the top of
the screen. Navigate to the C:\AGWA2\gisdata\tutorials\tutorial_SouthPlatte folder and add the
following datasets and layers:

e demlOmf

o facglOm

o fdglOm

¢ hillshadel0m

e hucl2.shp

¢ nlcd2001

e nlcd2006

o outlet_KINEROS.shp
e outlet_SWAT.shp

e raingages.shp

e ssurgo_PineyCreek.shp
e statsgo.shp

You will also need to add the following files from the C:\AGWA2\datafiles\ folder:

o |c_luts\mric2001_lut.dbf — MRLC look-up table for 2001 and 2006 NLCD land cover
e precip\CO\coopid_056323.dbf — unweighted precipitation data for gage in the study area
e wgn\wgn_us83.shp — weather generator stations for SWAT
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To better visualize the different land cover types and associate the pixels with their classification, load a
legend into the nlcd2001 and nlcd2006 datasets. To do this, right click the layer name of the nlcd2001
dataset in the Table of Contents and select Properties from the context menu that appears. Select the

r ~
Layer Properties - Cal X
| General I Source I BExent I Display| Symbology | Fields I Joing & Relates|
Show: Draw raster assigning a color to each value
e
Classified
Stretched Value Field Color Scheme
Discrete Color
(vae - I . -
ERESE)
Symbol  <VALUE> Label Count * Import Symbology -
I:‘-<all other values> <all other values=
<Heading> E i
-11 11 5192 Layer: nlcd2001 -
[t 21 111888
I :: 2 154221
[ 24 39235
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[ Add All Values ] [ Add Values... Remove
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[ ok |[ cancel || 2opy

Symbology tab from the form that opens. In the_Show box on the left side of the form, select Unique
Values and click the Import button on the right. Click the file browser button, navigate to and select
C:\AGWA2\datafiles\renderers\nlcd2001.lyr, and click OK to apply the symbology and exit the Import
Symbology form.

The nlcd2001 and nlcd2006 datasets have the same legend and classification, so repeat the same
procedure for the nlcd2006 dataset.

Part 1: Modeling Runoff at the Basin Scale Using SWAT

In Part 1, you will evaluate the impact of land use change from 2001 to 2006 using the National Land
Cover Database (NLCD) on the Cherry Creek watershed down to the Cherry Creek Reservoir using the
SWAT model. Watershed delineation, discretization, and parameterization will be covered, along with
precipitation input file preparation, model execution, and results visualization.
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1. Perform the watershed delineation by selecting the Delineate Watershed menu item from the
AGWAZ2 Tools -> Delineation Options menu.

ot Delineator = = 23
Qutput Location Qutlet Identification
Workspace: ENAGWAZ'workspace\tutor User-Defined | Foint Theme
Select a watershed outlet from a point
Geodatabase: d1 feature class.
Input Grids [outiet_swAT -
|DEM | FDG | FACG |Stream Grd| I

- 513658.38
A Flow Accumulation Grid (FACG) =

represents the accumulation of runoff for a Y- 4387511.12
DEM. Click Create if it does not exist.
Snap Radius: 0

facg10m V] [ Create]

[ Delineate ][ Help ][ Close

Ready

A. Output Location box
I. Workspace textbox: navigate to and select/create
C:\AGWA2\workspace\tutorial_SouthPlatte
Il. Geodatabase textbox: d1
B. Input Grids box
I. DEM tab: select demf10m (do not click Fill)
Il. FDG tab: select fdg10m (do not click Create)
lll. FACG tab: select facg10m (do not click Create)
IV. Stream Grid tab: do nothing
C. Outlet Identification box
I.  Point Theme tab
a. Outlets theme: select outlet_SWAT
b. Click the Select Feature button and draw a rectangle around the
point.
D. Click Delineate.
E. Save the map document and continue to the next step.

At this point, the Cherry Creek watershed is delineated. The workspace specified is the location on your
hard drive where the delineated watershed is stored as a feature class in a geodatabase. The
discretization created next will also be stored in the geodatabase.
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2. Perform the watershed discretization by selecting the Discretize Watershed menu item from the
AGWA?2 Tools -> Discretization Options menu.
oSl Discretizer =]
Input
Delinestion: [anat »| DEM:  demitnf
Geodatabase: dl FDG:  fdg10m
FACG: facglOm
Model Options Watershed Pour Points
Model SWAT2000 - Default | User-Defined | Paint Theme
CSA
CSA Units Use default pour points.
% Area 250
CSA 585523
Qutput Use as: Snap Radius | m
MName: dis1 . -
Discretize ] [ Help ] [ Close ]
Ready |
A. Input box
I. Delineation: select d1\d1
B. Model Options box
I. Model: select SWAT2000
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C. CSAbox
I.  CSA Units: do nothing (the default is acres)
Il. % Area: do nothing (the default is 2.5% of the total watershed area)
lll. CSA: do nothing (the default 2.5% Area equates to 5855.23 acres)
D. Output box
I. Name: enter d1s1
E. Click Discretize.
F. Save the map document and continue to the next step.

Discretizing breaks up the delineation/watershed into model specific elements and creates a stream
feature class that drains the elements. The CSA, or Contributing/Channel Source Area, is a threshold
value which defines first order channel initiation, or the upland area required for channelized flow to
begin. Smaller CSA values results in a more complex watershed. The default CSA in AGWA is set to 2.5%
of the total watershed area. The discretization process created a subwatersheds layer with the name
subwatersheds_d1s1 name and a streams map named streams_d1s1. In AGWA?2 discretizations, are
referred to with their geodatabase name as a prefix followed by the discretization name given in the
Discretizer form, e.g. d1\d1s1.
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3. Perform the element parameterization of the watershed by selecting the Element Parameterizer
menu item from the AGWAZ2 Tools -> Parameterization Options menu.

ol Element Parameterizer EI_IéJ
Discrefization | ZIREAEE] -

Hydraulic Geometry Options

@ Default ) Advanced

[ Process ] [ Help ] [ Close ]

| Ready

%

A. Discretization combobox: select d1\d1s1
B. Hydraulic Geometry Options box: select the Default radiobutton
C. Click Process.

Element parameterization defines topographic properties of the subwatershed and channel elements.
The properties defined depend on the model, but examples of SWAT properties include mean elevation,
max flow length, and average slope for subwatershed elements and routing sequence, average slope,
and channel dimensions for channel elements.

4. Perform the land cover and soils parameterization of the watershed by selecting the Land Cover
and Soils Parameterization menu item from the AGWA2 Tools -> Parameterization Options

menu.
i o5l Land Cover and Soils l — i T o-! Land Cover and Soils l = e 1
Watershed | Land Cover | Soils [ Watershed | Land Cover | Sois |
Land cover grid: nlcd2001 - Soils layer: statego -
Look-up table: W Soils database:  E\gisdata‘tutorials‘tutorial_SouthF
[ Help ] [ Close ] [ Continue ] [ Help ] [ Cloze ]
|Ready |Ready

A. Watershed tab
I. Discretization: select d1\d1s1
B. Land Cover tab
I. Land cover grid: select nlcd2001
II. Look-up table: select mrlc2001_lut
C. Soils tab
I.  Soils layer: select statsgo
Il. Soils database: navigate to and select
C:\AGWA2\gisdata\tutorials\tutorial_SouthPlatte\soildb_US_2002_statsgo_C
O.mdb
D. Click Continue.

Land cover and soils parameterization defines land cover and soils properties of the subwatershed
elements. The properties defined depend on the model, but examples of SWAT properties include the
dominant soil type/id, curve number, and percent cover for subwatershed elements.
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5. Write the SWAT precipitation file for the watershed by selecting the Write SWAT Precipitation
menu item from the AGWA2 Tools -> Precipitation Options menu.

all SWAT Precipitation Step 1 =R

Watershed Input

Discretization  [dT\dls1 -]

Rain Gage Input

Rain gage point theme [mingages ']

Rain gage |D field [COOP|D v]

Select Rain Gage Points

Select the rain gage points MM [ Reset
Selected Gages
56323 -

Elevation Inputs

@ Do not include elevation data (no elevation bands)

Meter
Elevation field Conversion

Elevation units

Continue ] [ Help ] [ Close

A. SWAT Precipitation Step 1 form
I.  Watershed Input box:
a. Discretization: d1\d1s1
Il. Rain Gage Input box:
a. Rain gage point theme: raingages
b. Rain gage ID field: COOPID
lll. Select Rain Gage Points box
a. Click the Select Feature button to select the Parker raingage in the view
(the figure, above left, displays the location of the gage). The id number,
56323, of the selected gage will be displayed in the Selected Gages
textbox.
IV. Elevation Inputs box: Do not include elevation data (no elevation bands)
V. Click Continue.
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B. SWAT Uniform Precipitation form

f ol SWAT Uniform Precipitation [ = g‘
White the * pcp file
Selected discretization theme: d1'dls1
Selected rain gage point theme: raingages
Selected rain gage |D field: COOPID
Unweighted precipitation file coopid_056323 A

Enter & name for the precipitation file 56323

[ wirite ] [ Help ] [ Close

I.  Write the *.pcp file box:
a. Selected discretization theme (disabled): d1\d1s1
b. Selected rain gage point theme (disabled): raingages
c. Selected rain gage ID field (disabled): COOPID
d. Unweighted precipitation file: coopid_056323
e. Enter a name for the precipitation file: 56323
f.  Click Write.
6. Write the SWAT simulation input files for the watershed by selecting the Write SWAT Input Files
menu item from the AGWAZ2 Tools -> Simulation Options -> SWAT Options menu.

r b
L Ny aCl SWAT2000 Input Files [ESEEEE
. Basic Inputs | Advanced Inputs (optional)
Watershed
v PARKER 9 E Select watershed [d1\d151 e

| Simulation Inputs |

VWeather Generator
Select WGN Theme [wan_usa3 - 1
Selected Station PARKER 3 E
Medify Climate
Precipitation
@ Use observed precipitati
(6323 =)

() Generate precipitation from WGN station

Temperature
() Use observed temperature
=
@ Generate temperature from WGN station
‘wirite ] [ Help ] [ Close
A. Basic Inputs tab:
I. Watershed box: d1\d1s1
Il. Climate Inputs tab:
a. Weather Generator box:
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a. Select WGN Theme: wgn_us83
b. Selected Station: PARKER 9 E (see above left for location)
b. Precipitation box:
a. Use observed precipitation: 56323
c. Temperature box:
a. Generate temperature from WGN station
Ill. Simulation Inputs tab:

Climate Inputs | Simulation Inputs

Simulation Time Period

Start Date of Simulation (mmiddiyyyy) 01/01/1993

Mumber of years to simulate 10

Select the Output Frequency
) Daily ) Manthly @ Yearly

Simulation Name

Mame of Simulation 52001

a. Simulation Time Period box:
a. Start Date of Simulation (mm/dd/yyyy): 01/01/1999
b. Number of years to simulate: 10

b. Select the Output Frequency box: Yearly

c. Simulation Name box: s2001

IV. Click Write.
7. Run the SWAT model for the Cherry Creek watershed by selecting the Execute SWAT Model
menu item from the AGWA2 Tools -> Simulation Options -> SWAT Options menu.

WZ Run SWAT [E=R

dihdist -

Select the discretization:

Select the simulation: 2001 M

I Run I I Help I W

Select the discretization: select d1\d1s1
Select the simulation: select s2001

@ >

C. Click Run. The command window will stay open so that successful completion can be
verified. Press any key to continue.
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D. Close the Run SWAT form.

BN C\Windows\system32\cmd.exe

==

A2 workspacestutorial SouthPlattesdisdisissimulationsss2081%

E:~AGWAZ“workspacestutorial SouthPlattesdisdislissimulationsss2881 >swat2008

Executing
Executing
Executing
Executing
Executing
Executing
Executing
Executing
Executing
Executing

SWAT2088
So0il & Water
PC U

n
Program reading from file.cio . .

year
year
year
year
year
year
year
year
year
year

sment Tool

. executing

Execution successfully completed
E:~AGWAZ2~workspacestutorial SouthPlattesdisdisissimulationsss2881 >popd

E:swork~AGUAZ“training & tutorialsstutorial_ SouthPlattesscreenshots>pause
Press any key to continue . . .

At this point, the 2001 land cover has been simulated; 2006 land cover will be parameterized and
simulated next. Model input/output files were written into a subdirectory of the workspace following
the name of the geodatabase and discretization.

8. Rerun the land cover and soils parameterization of the watershed, with the 2006 land cover this
time, by selecting the Land Cover and Soils Parameterization menu item from the AGWA2 Tools -
> Parameterization Options menu.

ol Land Cover and Soils |£I_|ér
Watershed Soils
Land cover grid: nlcd2006 -
Look-up table:  mric2001_ut - =
| Continue | | Help | | Close |
Ready

A. Watershed tab
I. Discretization: select d1\d1s1
B. Land Cover tab
I. Land cover grid: select nlcd2006
II. Look-up table: select mrlc2001_lut
C. Soils tab
I. Soils layer: select statsgo
Il. Soils database: navigate to and select
C:\AGWA2\gisdata\tutorials\tutorial_SouthPlatte\soildb_US_2002_statsgo_C
O.mdb

The nlcd2001 and nlcd2006 datasets have the same classification, so the same look-up table is used for
both datasets.

9. Write the SWAT simulation input files representing the new parameterization by selecting the
Write Input Files menu item from the AGWA2 Tools -> Simulation Options -> SWAT2000 menu.
A. Basic Inputs tab:
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I. Watershed box: d1\d1s1
Il. Climate Inputs tab:
a. Weather Generator box:
a. Select WGN Theme: wgn_us83
b. Selected Station: PARKER 9 E
b. Precipitation box:
a. Use observed precipitation: 56323
c. Temperature box:
a. Generate temperature from WGN station
d. Simulation Inputs tab:
Simulation Inputs

Simulation Time Period
Start Date of Simulation (mmiddiyyyy) 01/01/1955

MNumber of years to simulate 10

Select the Output Frequency
) Daily ) Monthly @ Yearly

Simulation Name

Name of Simulation  s2006]

a. Simulation Time Period box:
b. Start Date of Simulation (mm/dd/yyyy): 01/01/1999
c. Number of years to simulate: 10

e. Select the Output Frequency box: Yearly

f.  Simulation Name box: s2006

lIl.  Click Write.
10. Run the SWAT model for the 2006 land cover by selecting the Run SWAT menu item from the
AGWA2 Tools -> Simulation Options -> SWAT2000 menu.

.
52l Run SWAT [E=
Select the discretization: dhhdist M
Select the simulation: 2005 M
I Run I I Help I Close

Select the discretization: select d1\d1s1

Select the simulation: select s2006

C. Click Run. The command window will stay open so that successful completion can be
verified. Press any key to continue.

@ >
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D. Close the Run SWAT form.

<2086

Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year
Executing year

E :“~AGWA2 mxds *pause
Press any key

BN C\Windows\system32\cmd.exe

sment Tool

Version
Program reading from file.cio . .

Execution successfully completed

E:~AGWAZ2~workspacestutorial SouthPlattesdisdisissimulationsss2886 >popd

to continue . . .

. executing

E:~AGWAZ“workspacestutorial SouthPlattesdisdislissimulations s2886 >swat2B008
SUAT2088

The model was run for both 2001 and 2006 land covers and now the model results will be imported into

AGWA. These results will then be differenced to visually see how the land cover changes impact the

hydrology of the watershed.

11. Import the results from the two simulations by selecting the View SWAT Results menu item from
the AGWA2 Tools -> View Results menu.

ol AGWA2 Results b=z | i AGwA2 Resuts [ESREE=C)
Results Selection Resuls Selection
Watershed  |dT\d1s1 -] [&) Watershed  [dT\d1s1 -] [@)
Simulation | ~] [&)] [ import | Simultion  |s200652001_pet ] (&) [[import ]
Output | ~| Output [ Surface Runoff mm) =] [ Update |
Difference Difference
Simulation 1 (52001 -] [@] Simulation 1 | -] (&)
Simulation 2 52006 - [@ Simulation 2. | -] (&)
® Percent Change () Absolute Change
Equation  (s2006-52001) /52001 " 100 Equation
New Name 5200652001 pt | Create | New Name
[ Help | | Close | Help | | Close

A. Results Selection box

Watershed: select d1\d1s1
Simulation: click Import
a. Yes toimporting s2001
b. Yes to importing s2006

12. Difference the 2001 and 2006 simulation results.
A. Difference tab

I
.
M.
V.

Simulation1: select s2001
Simulation2: select s2006
Select Percent Change radiobutton
New Name: enter s2006-s2001_pct
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V. Click Create
13. View the differenced results.
A. Results Selection box

Watershed: select d1\d1s1
Simulation: select s2006-s2001_pct
Output: select Surface Runoff (mm)

IV. Click Update.
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Some of the subwatersheds experienced up to a 22% increase in surface runoff caused by changes in

land cover between 2001 and 2006. In part 2 of this tutorial, we will zoom in to one of the

subwatersheds that experienced a high increase in surface runoff and model it in more detail using the

KINEROS model.
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Part 2: Modeling Runoff at the Small Watershed Scale Using KINEROS

In Part 1, you identified a region that underwent significant change in terms of landscape characteristics
and hydrology. Small scale/large extent assessments are useful for detecting large patterns of change;
you will use the results from Part 1 to zoom in on a subwatershed to investigate the changes at a larger
scale/smaller extent and how they may affect runoff from simulated rainfall events. A quick review of
the spatial distribution of changes in surface runoff predicted by SWAT in Part 1 shows that one of the
larger increases occurred in the Piney Creek HUC12, which showed an increase in developed land cover
types between 2001 and 2006.

SWAT is a continuous simulation model, and in Part 1 you simulated runoff for 10 years on a yearly
basis. KINEROS is an event-based model, and in Part 2 you will use design storms to simulate the runoff
and sediment yield resulting from a single storm. In this case, you will use the 25-year, 6-hour return

period event taken from NOAA Atlas 2 Volume 3.

NLCD Land Cover Classification Legend

I 11 Open Water

[ 112 Perennial Ice/ Snow

[ 121 Developed, Open Space

[ 122 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity
131 Barren Land (Rock/Sand/Clay)
[P 41 Deciduous Forest

I 42 Evergreen Forest

[ 143 Mixed Forest

7 51 Dwarf Scrub*

[ 152 Shrub/Scrub

[ 171 Grassland/Herbaceous

[ 172 sedge/Herbaceous*

[7173 Lichens*

[ 74 Moss*
[ |81 Pasture/Hay

[ 82 Cultivated Crops
[ 190 Woody Wetlands
771 95 Emergent Herbaceous Wetlands

* Alaska only
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1. Perform the watershed delineation by selecting the Delineate Watershed menu item from the
AGWA2 Tools -> Delineation Options menu.

il

Qutput Location Qutlet Identification

Workspace: E:\ﬁGWﬂZ\woﬂ(space\tLﬂon User-Defined | Point Theme

Select a watershed outlet from a point
Geodatabase: d2 feature class.

Input Grids [outiet_KINEROS -

|DEM | FDG | FACG |Stream Grd|

A Flow Accumulation Grid (FACG) ) 1564569

represents the accumulation of runoff for a - 438400687
DEM. Click Create if it does not exist.
Snap Radius: 0

facg10m - ] [ Create ]

| Delineaste | [ Help | [ Close

Ready

A. Output Location box
I. Workspace textbox: navigate to and select/create
C:\AGWA2\workspace\tutorial_SouthPlatte
Il. Geodatabase textbox: d2
B. Input Grids box
I. DEM tab: select demf10m (do not click Fill)
Il. FDG tab: select fdg10m (do not click Create)
Ill. FACG tab: select facg10m (do not click Create)
IV. Stream Grid tab: do nothing
C. Outlet Identification box
I.  Point Theme tab
a. Outlets theme: select outlet_KINEROS

b. Click the Select Feature button and draw a rectangle around the point.

D. Click Delineate.
E. Save the map document and continue to the next step.
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514193.501 4387213.213 Meters.

2. Perform the watershed discretization by selecting the Discretize Watershed menu item from the

- DEM:  dem10mf
FDG:  fdg10m
FACG: facglOm

Model Options Watershed Pour Points
Defautt | User-Defined | Point Theme

Use default pour points.

v] |Snap Radius |m

Close ]

A. Input box
I. Delineation: select d2\d2
Il. Model Options box

B. Model: select KINEROS
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C. CSA box
I. CSA Units: do nothing (the default is acres)
Il. % Area: do nothing (the default is 2.5% of the total watershed area)
lIl. CSA: do nothing (the default 2.5% Area equates to 364.11 acres)
D. Output box
I. Name: enter d2k1
E. Click Discretize.
F. Save the map document and continue to the next step.
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3. Perform the element parameterization of the watershed by selecting the Element Parameterizer
menu item from the AGWAZ2 Tools -> Parameterization Options menu.

o-! Element Parameterizer EI_IéJ
Discretization  (EAeEA] A

Flow Length Options
| 9 pbstraction - fverage Recalculate
Hydraulic Geometry Options

@ Default () Advanced I

[ Process ] [ Help ] [ Close ]

Ready

Discretization combobox: select d2\d2k1

Flow Length Options: select Geometric Abstraction

Hydraulic Geometry Options box: select the Default radiobutton
D. Click Process.

0w >

4. Perform the land cover and soils parameterization of the watershed by selecting the Land Cover
and Soils Parameterization menu item from the AGWA2 Tools -> Parameterization Options

menu.
ol Land Cover and Soils l = 3 ol Land Cover and Soils l = 3
Watershed | Land Cover | Sails Watershed | Land Cover| Soils
Land cover grid: nled2001 - Soils layer: ssurgo_PineyCreek -
Look-up table: 2001 Iut] - M| | Soils database: b
Help Close Continue Help Cloze
[ ) | ] [ ) ] | ) |
|Ready Ready | JI

A. Watershed tab
I. Discretization: select d2\d2k1
B. Land Cover tab
I. Land cover grid: select nlcd2001
Il. Look-up table: select mric2001_lut
C. Soils tab
I. Soils layer: select ssurgo_PineyCreek
Il. Soils database: navigate to and select
C:\AGWA?2\gisdata\tutorials\tutorial_SouthPlatte\soildb_US_2002_ssurgo_pi
neycreek.mdb
D. Click Continue.

In Part 1, the smaller scale did not require high resolution soils data so the U.S. General Soil Map
(STATSGO) was used at a mapping scale of 1:250000. In Part 2, because you are zooming in to a large
scale, higher resolution soils data is more appropriate so SSURGO soils are used at a mapping scale of
1:24000. Note that the higher resolution data does increase processing time though; STATSGO soils has
4 soil types that intersect Piney Creek whereas SSURGO soils has 244.
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5. Write the KINEROS precipitation file for the watershed by selecting the Write KINEROS
Precipitation menu item from the AGWA2 Tools -> Precipitation Options menu.

atl KINERQS Precipitation = S
NOAA | User-Defined | Pre-Defined
5 Enter Time Steps: 37
5]
o Enter Depth (mm): 63.48
g
8 Enter Duration (hrs): 6
Watershed Information
Set Saturation Index (0.14 < 51 < 0.93)
{J 0.2
0.14 093
Select watershed:  d2\dZk1 -
Enter Filename: 25yréhr
[ write | [ Hep | [ Close
h

A. KINEROS Precipitation form
I. User-Defined tab:
a. Option 2 tab:
a. Enter Time Steps: 37
b. Enter Depth (mm): 69.48
c. Enter Duration (hrs): 6
Il. Watershed Information box:
a. Set Saturation Index slider: 0.2
b. Select Watershed: d2/d2k1
c. Enter Filename: 25yr6hr

lIl. Click Write
6. Write the KINEROS simulation input files for the watershed by selecting the Write KINEROS Input

Files menu item from the AGWA2 Tools -> Simulation Options -> KINEROS Options menu.

= i

.
ot KINEROS Simulation Information

Basic Info | Optional Multiplisrs

Select the discretization:

-

d2\d2k1

Select the precipitation file: EMAGWAZ workspacetutonal _SouthPle +

Select 2 name for the simulation: k2001

[ wiite | [ hHeb |

A. Basic Info tab:
I. Select the discretization: d2\d2k1

Il. Select the precipitation file:25yr6hr
I1l. Select a name for the simulation: k2001

IV. Click Write.
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7. Run the KINEROS model for the Piney Creek watershed by selecting the Execute KINEROS Model
menu item from the AGWA2 Tools -> Simulation Options -> KINEROS menu.

al Run KINEROS [E=R

d2'd2k1 R

Select the discretization:

Select the simulation: M

| Run | | Help | | Close |

Select the discretization: select d2\d2k1
Select the simulation: select k2001

w

C. Click Run. The command window will stay open so that successful completion can be

verified. Press any key to continue.
D. Close the Run KINEROS form.

BN C\Windows\system32\cmd.exe

Plane infiltration 62.66232 3693467,
(Channel infiltration 4.72615 278578.
Interception B.61713

Storage
Outf low

A.0869237
A.87838

FE < B

Error (Uolume in — Uolume out — Storage? < 1 percent

Time step was adjusted to meet Courant condition
Total watershed area = 5894.23% ha

Sediment yield = 192.5738 kgrha

Sediment yield by particle class:

Particle size (mm> A.258 A.833 a.084
Yield {(kgsha> 27.3727 128.9472 44.2539

E:~AGWAZ2 workspacestutorial SouthPlattesd2sd2kissimulationssk28081 >popd

c:“Program Files (86)“ArcGISsDesktoplB.@“Bin>pause
Press any key to continue . . .

At this point, the 2001 land cover has been simulated; 2006 land cover will be parameterized and
simulated as in Part 1.

8. Rerun the land cover and soils parameterization of the watershed, with the 2006 land cover this
time, by selecting the Land Cover and Soils Parameterization menu item from the AGWA2 Tools -
> Parameterization Options menu.

ol Land Cover and Soils |i|_|ér
Watershed Soils
Land cover grid: nlcd2006 -
Look-up table:  mric2001_ut =]
| Continue | | Help | | Close |
Ready

% 4

A. Watershed tab

I. Discretization: select d2\d2k1
B. Land Cover tab

I. Land cover grid: select nlcd2006

II. Look-up table: select mrlc2001_lut
C. Soils tab
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I. Soils layer: select ssurgo_PineyCreek
Il. Soils database: navigate to and select
C:\AGWA2\gisdata\tutorials\tutorial_SouthPlatte\soildb_US_2002_ssurgo_pi
neycreek.mdb
9. Write the KINEROS simulation input files representing the new parameterization by selecting the
Write Input Files menu item from the AGWA2 Tools -> Simulation Options -> KINEROS menu.
f oLl KINEROS Simulation Information | = ﬁ]

Basic Info | Optional Muttipliers

Select the discretization: d2\d2k1 M

Select the precipitation file: EAAGWAZworkspace tutorial_SouthPlz + |§|

Select a name for the simulation: <2006]

\rite [ Help | Close

A. Basic Info tab:
I. Select the discretization: d2\d2k1
I. Select the precipitation file:25yr6hr
lll. Select a name for the simulation: k2006
IV. Click Write.
10. Run the KINEROS model for the 2006 land cover by selecting the Run KINEROS menu item from
the AGWA2 Tools -> Simulation Options -> KINEROS menu.

w2l Run KINEROS [E=T
Select the discretization: 2z e
Select the simulation: | i
| Run | | Help | | Close |

Select the discretization: select d2\d2k1
Select the simulation: select k2006

@

C. Click Run. The command window will stay open so that successful completion can be
verified. Press any key to continue.

D. Close the Run KINEROS form.

Bl C:\Windows\system32\cmd.exe =S

Plane infiltration 62.408651 3678388,
Channel infiltration 4.78774 282212,
Interception B.63348
a
1

Storage - 87864
Outf low . 84787

Error (Uolume in — Uolume out — Storage? ¢ 1 percent
Time step was adjusted to meet Courant condition
Total watershed area = 5894.23% ha

Sediment yield = 198.6971 kgrha

Sediment yield by particle class:

Particle size <(mm) 8.258 a8.833 a.684
Yield <(kg-had 34.6212 121 .5828 425738

E:“AGWA2*workspacestutorial_ SouthPlattesd2sd2kilissimulations~k2886 >popd

c:“\Program Files (xSG)\ﬂchIS\Degktopiﬁ BsBin>pause
Press any key to continue . .
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11. Import the results from the two simulations by selecting the View KINEROS Results menu item
from the AGWA2 Tools -> KINEROS Results -> View KINEROS Results menu.

Results Selection

5l AGWA2 Results EE (-] AGWA2 Resul

Results Selection

Wistershed  |d2\d2k1 -] Watershed  [d2\d2k1

Simulation > | |53} | Import Simulation | k2006%2001_pct
[ @ ] [

v] [ Import]

Output [ V] Output [Hunoﬂ {mm)

~] [ Update |

Difference Difference

Simulation 1 [kZDD'I '] Simulation 1 [

") [@

Simulation 2 [kZDDB '] Simulation 2 [

") [@

@ Percent Change () Absolute Change

Equation (2006 - k2001) / k2001 * 100 Equation

Mew Name k200642001 _pct Create New Name

[ G

A. Results Selection box
I. Watershed: select d2\d2k1
Il. Simulation: click Import
a. Yestoimporting k2001
b. Yes to importing k2006
12. Difference the 2001 and 2006 simulation results.
A. Difference tab
I. Simulation1: select k2001
Il. Simulation2: select k2006
Ill. Select Percent Change radiobutton
IV. New Name: enter k2006-k2001_pct
V. Click Create
13. View the differenced results.
A. Results Selection box
I. Watershed: select d2\d2k1
Il. Simulation: select k2006-k2001_pct
lll. Output: select Runoff (mm)
IV. Click Update.
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Some of the KINEROS elements experienced up to a 2185% increase in runoff caused by changes in land
cover between 2001 and 2006, though the two elements with the largest change are small and over 50%
of their area changed from a non-developed land cover class to a developed land cover class. The other
elements experienced a more moderate change.
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